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(57) Abstract: A light emitting device comprising a luminescent element (101) placed on a support (105) and a coating layer (108 
and 109) which binds a phosphor for absorbing a light from the luminescent element (101) and converting the wave length thereof to 
the surface of the luminescent element (101 X characterized in that the coating layer (108 and 109) comprises an inorganic material 
comprising an oxide and a hydroxide of at least one element selected from the group consisting of Si, Al, Ga, Ti, Ge, P, B, Zr, Y, Sn, 
Pb and alkaline earth metals; the light emitting device wherein the adhesive (110) comprises the same inorganic material as that for 
the coating layer (108 and 109). 
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(57) £&: 

&m*± (10 5) izwmztifrmytm* (iod t y &?tm+ (iod 
K-f 53- i/?m (i o sso'i o 9) &&irZ)&imw* =— t^^jp 

(108W109) f± % Si, A 1 „ Ga, Ti, Ge x P, B N Zr, Y, 
S n % P b . . Xf^T/V* y il^lO^^l^^tlS^* <^tl a^±^7C 

^^tf^b^^TKM^^^-r^ii^t^fe^So mmn (n o.) 
=— T-^i/ym do8RtFio9) tra^o^^-^b^^o 
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w ' m m 

SWecd^gco— ^jssrs^ff^J: *yiKS^®iUXs ^ofeft^m$;ft,fc3fc£:3£3£iit 

•So 

#J*J3. Wm^f 200 1-1443 3 1 -CW: S 3&m=f-k V — W-AOIH] 
#|| 20 00-1.8 340 8 -Ci3 s 3S3te*7-S: V - Y~7 WAti^L 
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Ga y Ti s Ge N P, B s Zr N Y> S n N P b , yjitT^Jo V ±m.^M<DU 

t^hm^fi^<i>n:<thim^±.(o^^tmimt, si, ai, o a , 

iPfex *#38^T?ri % A1 N Ga, Ti % Ge, P, 

B, Zr. Y, Sn, Pb, X&T V ±M^MO 1 2 @£Jt -hSr^S 
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ttBa^^lli, S i V A1, Ga, Ti, Ge, P, B. Zr s 
20nm(Di^^^ tS5fflmj . 5( , t5e 3 ^^ ym ^ 
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y£mwt'tz>zk&-e%z> 0 sat, mtmK&tfz&ttb^ytmw^tiD/^ 

= — tV^J1£^ (X^~^K^JIi) £tf>#®K:*5tt5, 

nrnvx^ yt<DT&mv%}m*-m#>z>zb&x%z> 0 
•rzzb&^mx&Zo 
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WmZ&yt&^l^ -Sr 3 5 0 nm^f) 5 3 0 nmi: U JLoffrfg^ 

(1) C a 10 (P0 4 ) 6 FC 1 : S b, Mn 

(2) M 5 (P0 4 ) 8 C1 :Eu «i.U M^S r s C.a, B a> Mg^bi^ 
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. (3) B a Mg 2 Al 16 0 27 : Eu 

(4) BaMg 2 Al 16 0 27 :Eu, Mn 

(5) 3. 5MgO-0. 5Mg F 2 • Ge0 2 : Mn 

(6) Y 2 0 2 S : Eu 

(7) Mg 6 AsjO n : Mn 

(8) S r 4 A1 14 0 25 : Eu 

(9) (Z ii x Cd) S : Cu° 

(10) SrAI 2 0 4 : Eu 

(11) Ca 10 (P0 4 ) 6 ClBr :Mn, Eu 

(12) Z n 2 Ge 0 4 : Mn 

(1 3) Gd 2 0 2 S : Eu, jttf 

(14) L a 2 O 2 S : E u ^ b ft 6^ bmRZtlZ'Pft < thlO&^t?Z 

hmm^fitz.^mw±\z:m^m^mm^^^k^x i o. m^m^ y*fa± 
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(1) S i N AK Ga N T i, Ge, P s B s Z r , Ys Sn, Pb, X&T 

(2) |ti®«ti^tI^J;t^^®feMt$i2 

gnsm i ozcmt-^-c, mi&tm^ii^^ i o o<C£U:2 o o'cot^ 
5 o o c p s (2 5°c) co>ju7K^^m^-e$?^ci:»i5a-^ uv\, wmn, 

iiineSSI 1 OXatC*5V>T. tulBM^iOm^dS, 2 0 — 5 0 O p p mT^5 

x\ ttrfE^s^ji^i^ 

-g\ tulE^^^tt 5 o nsx± 300 e c^T r ein?i-i"S c t bv \, 
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mtt'Pft < t t> 5 0 °C&± 2 0 0 TOT, U < 7 0 TO-h 1 2 0 TOT 

a % T i N G e N P N B % Z r N Y N Sn, P b % y^tT/Vii V ±M&M?>%$ 
i>*t>m8l£tl&>ti:< t l«eLh©5n*'fe*tf>W5te4: % Si, A 1 „ G a, 
Ti, Ge, P v B, Zr. Y N Sn, Pb s Xtt7^* y ±iM©i^b 

OEM*** #^^%^^^^5Si^^^^->^^^ s #to*i-Sw^ 
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t utM^ia§*t^f ^tit*v\ r*ua*tu nmv&vfcy 
mm-zzt&^mxrfo&o ft, mmmimRxFfrmim&^&mt^nm^ 

fi* 01; L< 14 1 ~ 2 0 nmtfc 6 £ i jWS* UV\ 

*fN»wo«3ia»-cH:, itnra**-?-^** 250 n m ^ & 

5 3 0 nmi:1-Sr i:dST^ 5o «9MV^*£D3fetrli3fe-t-S^^Sr 

20 fc*s-e#5._ 

25 (l) Si, Al, Ga N Ti,Ge;P, B, Zr N Y, Sn\ P b % XfST 

{b^-b*fflmk$r£t!mmi&>-*!i8£#2. 5~5 00 c p s (2 5*C). 
2 0 ~ 5 0 0 p p m<Dto7k&f®^Km$£rZ>% i roii^ 

(2) 88G^tt%«re^w±iBK:^u m^mm^±^mmmt/m^ 
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i^ox^th^nm^v^\ m*x. rnmo^t^^omm^x^m 

M&<D^mg& 2 0 — 5 0 0 p p m^S^tVTVNSfcfes ^M^y^r^mm 

fitz&m* & x urn # \z < v \ 

xm : Hk*{jm-tz>z.b&x%z> 0 ^mK^f^^^m^mit^'^mm.^(o 

< 1 1> l 5 o'CSJLh, u< « 2 o oTOJb^jDm-t-s r. £ UV\ 

-et5„ zvtzft, ^&mtwbimm&m&±%<m%zmk$7x j mmK 
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So 

wflB*^*^* uizmtimzmft*? R^mmm^mm fe ^ % # 

MUB (PTFE) =— i^»0^3fe#SrS-*-rs=i— ^^y^JBSr^fife 
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£1*5 kfrSo a-*Tvf ^^g«^^^^$^#JSi^^ 

Jit =»— ?V ^JI<DJ¥^3?^&o-CVNfCo ^<Ofc£\ ^^<D^®^3Sb 
Srfn] it 5 \ ^ftiH^^ LTV ^^^F^«®^OM#m t> M Lt 
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sue ufc £ p temit &<s, cmmy^<o^t>Kit 
mmwmm a aw* e>^-c* *> , # * ©utttj & nMuc^mMWi-^ , m 

bfc «fc 5 ©Sfeh/fcSlo tiit LTV K e 

— _ . „ — • — °- ^ % inwis iHjj^e-^L^ 

»t5^©-fjh/*\ **«BIIBff36»feJ!,T06Wtpb^*«>T^$<U 
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So 
So 

■Bsra, ^d^K oJiKi^^Ji^^ufc^ate^^flfitosij ' 

MftfeSLED l o i ^JS^o^y^— o 5 mn^£;h,-cv^ 0 



WO 03/034508 PCT/JTP02/10587 

15 

£*vrv^ 0 DQfK.art»CiRIA*tu5LED^y^l 0 1^ 1*^$teWaJe## 
Sr^l-S^^Tfe t) s LEDfy^l 0 1 t^m^<Jr— i^l Q 5 £tf>g 

#L/t;fffeivCl\5. 

"C\ ^KfcKH^^JbKiA 1 2 o 8 J: .u c c a- b l u e 0fb^5£. Ca 10 (PO 

4 ) 8 ClBr, E u) .K**VCfc$ = — ^ 

11 0 9«U -^rOiifcS i 0 2 {CJ:«9^s/ MJ • T/V§ = ^ A • 

[3-f^y^H 0 8, 1 0 9] 

*H«E0^1BMv^l P>*T,5 = — T << 1 0 8 % 10 9 ft v WtQ&a (Si O 

2 . ai ? o3) zmmfrtrZo * is? mn. ^—/i-^smtt^m^ 
ft&^asa— t^^ji i o 8&t* i o 9 "F-eftMfiufcs. $ sfttefctc. 

£oTt>EQtfflcSL£;h^ 0 8S.IK1 0 9 ftfiiStf^Ofi&^/V 

3fc*OS£*V5o Si. Al % Ga, T i ; Ge v P % B, Z r „ Y. S n, 

=— ?V 1 0 10 911 HI 2 ^-T«t 5 ISfBB^-? 10 1 

tot, .**t* % ^^(D^^^pV^^^'fe^^Sfe-r^ ^ 
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ttz.s =^^110 8^10 9^ ^yZfl 0 1 £>{B!l®t;L:k5V^ HI 
^©^^W^^S^gl 1 0 t^UTVNSo -^fefe, =t~7^>-^Jf 
i 0-85:^1 0 9f±> f'S'7'1 0 1 ^3&@<£>@^£*1 N fJ$tUc:<V\ 
£fc, ffufE^—TV^Jil 0 8/1^1 0 9f3\ #*S i 02£.t£A 1 203 

2»o, Sl^f^ 10 1 d>blSMx5{C^o-C3feffi$f^^m(-/J^ < *oTV>5„ 

tot, ^satesd^i o i t 109 =i—y-^^m i o 

^fc s =-tv^ji 1 o s^i o 9 4«^*5v>t, ^ytrntwrnrnfrs s 

i 0 2 3U3:A1 2 0 3 $r3fe^i:i-^^ s Sit)HA/-eVN5 0 spi^^^s 3 ~ 1 
0 /i mCOibfe#3gB^ Wfcfi^ga* 1-2 0 n mO*S*»|fc^.tC. ioT»91 

=-T-f ttft, S i0 2 , Al 2 O a . MS iO 

8 (&*5, MiUtliv Zn, Ca % Mg s Ba, Sr, Zr, Y N S n % Pb N 

^<i:^Si, AK Ga, Ti, Ge, P, B. Zr, Y N Sn, Pb, £>5 
l&bfos 'Pft< thS AU Ga, Ti, Ge, P x B % Zr, Y, Sn, 
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t ut, mTLtt&mr /is**i/h\ ^m^hi — k 

a x Ti x Ge, P, B N Zr, Y> Sn, Pb, fcSVMST/Kfr P ±M&MO 
t£f££i£T -ife< tL EDf y ^_b(d = -7=- j 

— ------ - * ~ — • i » — >-> -I.W2N -C i 2^8'^ P"J 

(S i 0 2 ia tlt^iS/M V K^Tfe5=-f ^ y^s 1 0 8) 

s i o 2 ia »w y K^Jit*5=-r-f y^nt t^;v^\) 
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RO-Si-OR 
I 

OR 

P*f£>H£) ifttK ^CtKn^I (OHS) ^tr^^dbtf^Tk^ 
^ (H z O) im*irm&V, S i 2*0 (g^m-?) ^U^Sofci/D^rt 




n 
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SinO<»-i) <0C2Hs)(2»«) +' (n + f )H20 

r— * > riSiOa + (2n+2) CaHsOH 
n» 1, 2,—;", n 

©WlWSSi (OH) 4 -*\ ■ W&HRVh&^A^'y tr— K 
A'&&X\z£r&i£Z>z.-btf'T*%z> 0 (oh) 2 t£}*4n$m 
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**u *—rj^ym&xmmm\zsio 2 , si (oh) 2 -fe£©attt6J&# 

(S i Q 2% S i (OH) 2 ^^^^Jl^^^C>^^3fej^^ifeCTV\5 
*^^i-S|i^^i~^t1Wfcs ="-r>f ^|0S i,O 2> S i (OH) 
tr-h<o£ 5tem&&Mib-&®&$m^X. s i OzKXQ&ytm^Uis 

(A 1 2 O s \Z£p%;ytmSs^ KStbXftS a--7V 10 9) 

0: p icixp^V — = — r -r y^feSV^-f ^^^^ A .1 2 O 8 j&# £ 

^ nfb&k 
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A 1 (O • l C 8 H 7 ) 3 -> Al (OH) 3 -t A1 2 0, 

H s O 

10. file i 0 A 1 2 0 3 tTt^%/M ^ K Jbfc#3r£tfAl 2 0 3 ^.fc 

£k±<DS i 0 2 l3lJ;t)^^^vK$tvT^53^ ; r^^®^<fcU ? A 1 
15 [^S i 0 2 ^i t)f»W y K$tiX45 a-f-f fcSVMiA 

m d^<d=— ^-r ^ym*&B\z.n&ttz> - £ £>«> ra— ©ss 

25 Z<D£?temf&-fZh, S . i O.mJtDftJIfefl^^Hf^K^TftSa^ 



WO 03/034508 PCT/JP02/10587 

22 

mtbz\,vzmm*mftm^<D£m> w%±m, mm. &z>n&\z:mzmmxm$. 
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(1) Ca 10 (P0 4 ) 6 FC 1 : Sb, Mn 

(2) M 5 (PQ 4 ) 3 C1 : Eu (HU MttSr, Ca N Ba.MgHlR 

(3) B aMg 2 A 1 16 0 27 : Eu 

(4) B a Mg 2 A 1 ! 6 0 27 : Eu, Mn 

(5) 3. 5MgO • 0. 5Mg F 2 • Ge0 2 : Mn 

(6) Y 2 O z S :Eu 

(7) Mg 8 As 2 O n : Mn. 

(8) S r 4 Al 14 0 25 : Eu 

(9) (Zn s Cd) S : Cu 
(1 0) S r Al 2 0 4 : Eu 

(11) Ca 10 (P0 4 ) 6 ClBr:Mn> Eu 
(1 2) Zn 2 Ge 0 4 : Mn 

(13) Gd 2 Q 2 S : Eu> BOJ- 

(14) La 2 0 2 S:EufW^ o 

ledwioi $myt istcyt t % mytmmyt vtLm^^mm^ 

S„ Affc&Kte, LEDfy^l 0 l^bO^feir, ZtlK £ o XBm tS f^^fT 

&^fc<D%&*:fr^fr%<D3m& mem, m&%ks it&m \m^-rz>mi? 

^LEDfyyiOl ibmm £ % £ o -CSbig £ ti^fe-f^ Ik 
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'»at§.o*ll#IWO^feffll^^*5V^T W: (R e ta S m x ) 8 ( A 1 ^G a y ) ,O a :'Ce 
(0^x<l N O^y^U fiU Rett, Y, Gd,La^f>fe5»J:t>SR 

.(Re^SmJ 8 (A 1 ^G a y ) ,O a : CeS« 

V\ fiPfe N Al> Ga, Y s LaRtJ*Gd^Sm(^#^»fc5 2«BHEU:© 
(Re. ta SaO s (Al, y G aj ) 6 O u : C e f«^$f TRGB 0^ 

So 

®'^'^• ; etLm-^fesv^}^^gUl# : su-ct>«kv^ 0 ^oi^m^ 
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&MB£&ltfQ&&m (SALD-20GQA) fc*-^^-3K^5HO. O 3 Mm- 

n& $ tiz> = -tv * raj * s*r % J: v % . &r* WE^wDat* 

tit, YiAlS^^ ^OLu, Sc, La, Gd, Tb N EuJlUSmH 
W $ *lfc*J»ft < t> — o©5cf x G a RTF I n d> £>S$L $ tbfc— ocOtcSI i 

LEDfy/1 0 1 5&^^3fe$^cWm3fe^^t?@©$*»/X^t*5 
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.YAG||««if5h'Mat (Ee) =0. 1W • cnT 2 
RJfcil O 0 0W • c m-%T© L E Df y^iif ?) tV^^Utlt ^tL 

3feRt57K^'(-M< s ©SRIR*^ frvMB 4 20nm 

■*»6>4 7 0 n mft-jgfc £ *5 ^ £: 3 6 A. p 5 1 0 

15 nm«55fc J> 9700n m#3£3; -CflNrSI < — FizZ&t*^? h/V<Sr*£o 0 

— £\ -fey '^t?ft§^fc>f yhP^ - Tjv^^vxmm^&ftwx'ibz 

Jtaft< s SbMKHK^-^^ ^2fc53S4 2 O n m^b 4 7 0 nm#3fftC^ 

iirSr £#-?#5 0 ££lx "IS3fe^— ^SE*X p*S6 0 0 nm#5£U:fc»3 7 5 O n 

^g^2irj5»-t?f±x < ##j^2*Sl>fc < 9 N 8#JELh-C«u 
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-©i.5*f^^ Y N Gd N Ce, La, Al, Sm&tFG a <DU$&b V 

X+mcm^Xmm^^o Y % Gd s Ce. La, SmiDti^ 



3 5 0-1 4 5 0° COiUeOT^2^6l»WJSrit'bTttBte* 
#^ ^(C^B n D^7k^T^-^^/VLT. SfeSK 5Hfe .jftflU 

BMWlCTfr 5 1-MlSi, «5n#H4K«fH:rff £J£=*afcISa: 

Mo%fti£&fc&ir%fcfo^mK&^x>&mtemmmn&%^b 5 ^ 
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*»»"eteffl**l$8bl6ftli, NSrHr^ **oBe, Mg, Ca, Sr. Ba s 

Z n ft> WW* $;h,fc<Jwfc < t h-mjtm t % C N Si, Ge N Sn, Ti, 

So £fc, *^O^B^^VNbtt5M>f»m^#:i: ttli, LED 

_ f . . — ~» , - .«.™s^»^u/uj wmyurro. » • P"j/\_c<*. N \_> a — Vj e — 

N:Eu, Zm. Sr-Ge-N : Eu, Z^. S r-Ca-Ge-N : Eu, 
Zl, Ca-Ge-0-N:Eu, Z^ N S r-Ge-O-N : Eu, Z^ % S 
r-C a-Ge— O-N : Eu, Z^ N Ba-Si— N:Eu, Z^ N S r — B 
a-Si-N:Eu, Z|, Ba-Si-0-N :Eu, Z^; Sr-Ba-S 
i -O-N : Eu, Zi, C a-S i -C-N : Eu, Z3W S r-S i -C- 
N:Eu, S r-Ca-S i -C-N : Eu, Z^, Ca-Si-C— O 

-N:Eu, Z^, Sr-S i-C-0-N:Eu, Z^. Sr-Ca-Si- 
C-0-N:Eu, Z|, Mg-Si-N:Eu, Z^ Mg-Ca-Sr-S 
i-N:Eu, Z^ % S r — M g — S i — N : Eu, Z|, Mg-S i — O — 
N:Eu, Z| v Mg-Ga-Sr-Si-0-N:Eu, ZM. Sr-Mg- 
S i -O-N : Eu, Z%, Ca-Zn-S i-C-N : Eu, Z%k, S r — Z 
n-Si-C-N:Eu, Z^ S r a -Z n — S i -C-N : Eu, 
Ca-Zn-S i -C-O-N : Eu, Z^ S r-Zn-S i -C-O-N : 
Eu, zm, S r -Ca-Zn-S i -C-O-N : Eu, Zl,.Mg-Zn- 
Si— N:Eu, Z^ N Mg— Ca-Zn-S r—S i-N : Eu, Z^W Sr 
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— Z n — M g — S i — N : E u , Mg-Zn-S i -O-N: Eu, Z% s 
Mg-C a -Zn-S r-S i -O-N : Eu, Z3^ Sr-Mg-Zn-Si 

— O— N : Eu, Ca-Z n-S i-Sn-C-N : Eu, Z^ N S r - 
Zn-S i-Sn-C-N : Eu, Z^> S r — G a — Z n — S i-Sn-C- 
N:Eu, Z3&. pa -Zn-S i - Sn-C-O-N : Eu, Zl, S r-Z 
n-S i - Sn-C-O-N : Eu, Z3^ Sr— Ca-Zn-Si — Sn-C 

— O — N : Eu, Zl, Mg-Zn-S i — Sn— N : Eu, Z^> Mg-C a 

— Zn-S r — S i -S n— N : Eu, Z^, S r — Z n— Mg — S i — S n- 
N : Eu, Mg-Zn-S i-Sn-O-N : Eu, Z^> Mg— Ca- 
Z n-S r-S i-Sn-O-N : Eu, Z^, S r-Mg-Zn-S i -Sn 
-O-N : Eu, Zl* ifi* rol^Wf - i: 5. 
3k±m5tm-?$>Z>Z\^ Y. Ea v Ce, Pr, NdJ Gd, Tb, Dy v Ho, 

ft 3 ffi(Dm-7ia«^-t"^ Y b , S m^tt 2 485, C e , Pr, Tb m& 

mil *^JfcttLa^t5o tfHT^y (La 203) te, 6#, 
m*-tt. ^tiifCPr^tS. m^^-fe^^ (Pr60 1 1) » % 
Oil ©M^iolfeOWt UT#e»tvSo P r 6 O 1 1 {S^-fe^-Mfc 



WO 03/034508 PCT/JP02/10587 

30 

. ^t^m\m^mm%, Mn&mfiUZtlfcS r -C a - S i : E u, 
C a -Si -N • Eu> Sr-Si-N:Eu, Sr-Ca-S i-O-N: E 
u, Ca-S i -O-N : Eu, S r - S i -O-N : E um^V = W-f Ky 

* K-CfcSo £0ff^O*Mft^f*, "^^L X S i yN {2/3X4- 4/3 Y) = 

Euft<ftL x S i y 0 2 N (2/3X+ 4/3y-2/32) : Eu (US, S r\ Ca, S 
r £ C a OV^ti^v ) T^£*L$ 0 HBB&Ps X&tfYte, X=2, Y=5X 
ft, X=1 N Y=7TNfc5££tfW£UV^S N ^S^feO-fcftffiT^So Afrlft 
Kite, m&m&TumX Mn«^fc (Sr x C ai J 2 S i 5 N s : Eu, 
S r 2 S i 5 N 8 : Eu, Ca 2 S i 5 N 8 : Eu v Sr x Ca,. x S i 7 N 10 : Eu, 
S r S i 7 N l0 : Eu, Ca S i 7 N 10 : E u^^H^MW 5 £ £ 
tfWSUV^, ^Q^3fefr0^^t-», Mg, St, Ca, Ba, Zn, B, 
A 1 , C u , Mn , C r i £> J: £> ^f£ft < £ t> 1 M£Ui& 

Lte, S r , C a , SriC a ©Vvf <5„ SriCa f±, BrMfCfc 

.temmmfct-scmmisx*. Ru 2+ ^fmMt^xm^ 0 eu 2+ ^, mitts 

.2 3 

•m> .oo|§#as*#<, A»*Sfc«fl*#feiti2:<vv ^Ofcfc, Eu„o 

2 3 

Wl^*ntr*A*:jBV*SCfc##*bV>. flu Mnttttntfti 

S r 2 S i 5N8 : Eu, P r , B a 2 S i 5N8 : Eu, P r, Mg 2 S i 
5N8 : Eu, Pr,Zn2Si5N8 : Eu, P r , S r S i 7 N 1 O : E u, 
Pr N BaSi7N10:Eu, Ce, Mg S i 7N1 0 : Eu, C e. Z n S 



WO 03/034508 PCT/JP02/10587 

31 

i7NlO:Eu, Ce, S r 2Ge 5N8 : Eu, Ce, B a 2Ge 5N8 : 
E u, P r y Mg 2 G e 5 N 8 : E.u, P r \ Z n 2 G e 5 N 8 : E » , P r ; 
Sr G e7N10 :Eu, Ce, B a G e 7 N 1,0 : E u, Pr, MgGe7N 
10:Eu, Pr N ZnGe 7N1 0 : Eu, C e> Srl,8CaO. 2Si 
5.N8 :Eu, Pr, B a .1 . 8CaO. 2Si 5 N8:Eu ( Ce, Mg 1 
acao. 2Si5N8:Eu, p r> Znl. 8C,0. 2Si5K8 :Eu, 
Ce, SrO. 8CaO. 2Si7N10:Eu, La, BaO. 8CaO. 2 
S i 7N10 :Eu, La, MgO. 8CaO. 2 S i 7N1 0 :Eu, Nd, 
ZnO. 8CaO. 2 S i 7 N 1 0 : Eu, N d , SrO. 8CaO. 2Ge7 
N 1 0 : Eu, T b , BaO. 8CaO. 2 G e 7 N 1 0 : Eu, Tb, MgO 
. SCaO. 2Ge7NlO:Eu, Pr, ZnO. 8CaO. 2Ge 7JST1 0 : 
E u, P r , S r 0 . 8 C a 0, 2 S i 6 G e N 10 : E u , P r , BaO. 8 
CaO. 2Si6GeN10 : E u, Pr.MgO.8CaO. 2Si6GeN 

1 0 : Eu, Y. Z n 0 . R r. * n o c i .xt, .„ ^ . 

- - „. - . w x v v c xn j. u ; u, u , y ;> £3 r 2 S 

i5N8 :Pr, Ba2S i 5N8 : Pr, Sr2Si5N8 :Tb, BaGe 

7Ni 0 : C e ^«t^^^|i$ to ^ 

■WP*T?*,-5Mntt. Eu^« Wu ^ ^ ; ^ 

5tX^«P(CMn^^L< «MnW W$t J^t^ t5o mL 

t3WlC ^ »«^^lc, ^L<^ W^i^5nmi:it>tc, Mg, 
Ga ' In ' LU Na ' K ^ Re, Mo, Fe, Sr, Ca, Ba, Zn, B 
* Al, Cu, Mn, Cr, O&tfN i *»fe*^J»Jfe p*l&L$^*< fc* lfi 
K-h****-*. tHb©5E*tt, «feS«r^< Lfct), 

**«*W1**UTV*S. B , Al, Mg, CrWi^ lMM 
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yti^tm^mom^m^^tftmmKm^vx, led^^i oim t> 

-teVVM XUm £ *bfc>f K!/ ^ • T/V ^ = <> Atttf^tlti^ LEDf 

£w*C% LEDf*>^l 0 lte*D*iite£Hfc#£3te^ >f y h ]) pJ* • T,l^ 
= ^AfiME^^*4bjir©J|fe*i:^afe^J: t)W&v^feK3g3fe1-5 0 tot, 

3S3^fe«W: N <l^c?SfefNiit!&R9W3fc#trEo-CVN5 0 ^O^fe^^^ir 

Oe-63R»3^Mittx -fiataET cp = 4 6 0 OKttt&OS^XftfflZ&Wm&R 
9 mz&0 i£i£< , #^^-^^FJ£ LTV\fc. ^©fclfr^»felW3fl!cR 9 

o 

. *3§9§fC#5£bfe# ( (S r x Ca x _ x ) 2 S i 6 N 8 : Eu) <OW^ 
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&7tjU|SfS r N Catii, B, A 1 > Cu, Mg, Mn, MnO x Mn 2 0 3N 

A l 2 Q s ft ifSr^ifrfs.feiO-sfc «tv v ]$m<n Sr, c ate N 7;w=r^BM 

fe#2S$tO. 1 Aim^e> 1 5 juml?$>S •£ £:&sg?£l>V\55 % slO^a^RS^tt 
Sr, Ca«(i, 2.NfilUtTa>SCfe3W*U>#.. rtblcPRjfe$tL 
t£\\ &Vm&ytW&&<-i-£>1Zlto, ilGa^Si, MEu(D5V>3fe 

, S i 8 N 4> S i (NH 2 ) 2X Mg 2 S IfcifTfcSo H^©S i©*BSfcJ3\ 3 
MCI l-(7~>*N£n^Sfff.-#: 1 .l/^S A l r> Tv/r o- ^fg-rfTT^Mlfer ~ td xu 

B, CrB) , 1MIS^V3W % H 3 B0 3N B 2 0 3 , Cu 2 0, CuOft£f0>fb<d- 

fS.^ m U < «u tifl^^, ^ P — y ? * ft 5 o S i 

03F^3^» N mo . I n b 1 5 n mTfcS £ £ UV \ 

-3Sr + N 2 -> Sr 3 N 2 (5£l) 
3Ca + N 8 Ca 3 N 2 • • • (^2) 

Sr, Ca£r % fc*#Hac<K 6 0 0-9 0 0^ Sr 

Sr % CaOt^#5ri:^#5 0 Sr. Ca^i^tt, 

3Si + 2N,'-».Si,N 4 • • • ££3) 
WiSit v asffTOM^x 8 0 0—1 2 0 0°Cs *S5H#IKk mtTZo w 
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Sr. C a 1 1 < ttS r r-'C a ©iftfe^^S, Sr/ca, Sr-Ca 

M-ffc;^ * « tr * a £ fc-GyB»rtreS> So Mozii, K 

-hfaJEJjSfFHcteU Mg, Sr, Ca s Ba s Zn s B x Al x Cu N Mn N C 

£v\, &fc N Mg, Zn, B^cD_h|27n^Sr^TO^xm^4oV^T, IS-^*^ 

b%X*%Z>-Z>K If , ft#i^i«D$tl5„ r<Df©^lu^ HjB 
0 3 , Cu 2 O g% Mg C 1 2S MgO • C a O, A 1 2 O a , (C r 

B> Mg 3 B 2 „ A1B 2> MnB) ; B 2 D 8> Cu 2 O n CuO^»5 0 

-hia^^trtTo^, Sr, Ca, Sr-CaOltt, S i Olftfe, Eu 
©fb-fr* E u 2 O 3 Sr3B£* U Mn SrSsS&Di- £ „ CI fl h ©i^|i v ®{b $ tl<*? 

S r N Ca, Sr-Ga (Dm.iWu, S i <Dm.\\M, E u©»E u 
2 O s ^^t:T^-T#ffl^^T\ ^-rSo Mn«$ 
ttfc(S r x C ai _ x ) 2 S i 5 N 8 ; E u ^*£*L$&3fe#£#3 ^ £ 5 e 
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X o xx C1.97-X) 5 * 0.03 

— SrHj + ~ CaaNa Si3N4 + -y — E112O3 

► SrXGai.97-xEu0JBSi5N7.98O0^M5 

&&£te> tFW» 'J^WF> *UBi$^ > 7? if &£&f 1~5 w 4: *s-x?# $„ 

1 20 0H1 700 ^Oj!5HTfS|^%ff P £ £ ^T'^ £> 7bK 14 

0 o_^6, 170 oXznmmMimt. vv\ -ft*^ #^fc#m£*rvvi 200 
frb 15 o O^t^^j^^fr^-^im^Sr^-rsci tW^ uv^\ 8 
0 o^bi 0 0 •0"CT?--«SH©**«rf?v\ Ife^fcMfeLTl 20 0^15 
0 0^~^g(D^^pZ^i%^ (#JgF£S&&) WfS^iiTf 
5 e «btefr<OflCPH4 % (BN) ^©50^ *-**£v*Tttft* 

,^ ^ ^ ^ cs.uv 0 mu'j^ y -^l^J^^9 r ^ffii^lUIC. % ^ A" VT" (A 1 0 0 ) 

2 3 

&^*P3fe^*^-TO*ft3fe*f4> W4 0 0-v6 0 0 nm©*iaoti 
«*^T»*^*ayiSfrT?*)9, fH*f* % Y 2 0 2 S : Eu, La 2 0 2 S : Eu, 
Ca S : Eu N S r S : Eu N ZnS :Mn N ZnCdS : Ag, A1 N ZnC 
dS: Cu, Al^Wb^S, -®*5'»CYAG»^fcflc^.tf>»C*lfeR© 

[ifin 0] 
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^;>^^tltiKftOfc5 S i , A 1, Ga, Ti\ Ge, P\ B. Zr. 

^♦Jg^^j^t^-otU-C^ Si0 2 , Al 2 O s , % Zr0 2 . Y 2 
0 3 . MS i O, 0£:jo s Mi tm £n, G a, Mg\ B a> Sr Jfe^S^if 

X®fe1$tl,Z> 0 ^BJ{C*5VNT. WHSU AK Ga, Ti\ Ge, P, 
Sr^b^-rv^fc N 4>fc< i. Al, Ga. Ti, Ge. P. B, Zr, 

y. & 5 v ^lir^ y ±iMo^*^ $ l msx±<Djum*^tewt{mm> 
^$*5^t^prtgt?fes 0 $fe(^, ^Ji^^^oiiiffi^^Mm-s^^ 

^IX-f^v A u — S n 
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(si Ottzz&tmjn) 

muv * y*>&jfr i,xm%m^v>mm t *m&oB*»m mm ux s i 
ft r t « v) ^mmmcDmm^mm^mm^mm-^m^ *> . 

H •str-fefeAlc-. .1. , I ^geb -i^ U.,m._jj.ii..^..>. 

SOS i0 2 «$ti5„ 3£oT, ^tioxf /^ij^ h©^^ 

5 v Lfc^ *3*3»fc_fcfr*» bMm bJfe^s & *V * v K 
**bfcttW»feXi4ib<t4:f*j5c<; »»tt«rJfl»U-C»j**tL5's i o.fcj: 
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{Al 2 0 8 fci5itl) 

20 Gtfc-te, -frmkTJV 5 = * J* <fe £ V n«T /V 5^ i ft 5 6 

#oTs T/v^-Wy^n^WK I 3 OzK# £: EOS £ 1tfc&. £ 

a i .eye* 5^5fe»^^.K$tbTjfes=-^^ i/ymk fe, mm 
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*3«t«>3Nl*JVNT, He»«*iW5-0 , CRJbS-0 0 , CKT©5)P«Wftlcj8< 
lfcte#^lc#£*L5ak£, &£tJ^J&^$es^ «i^ft^fes 

? ^MmK£^xmm**mmvtcw&tmtzv , *mii£x&mtmt*± 
fat vxm&tite&5*%%gm%&i-t~?, wmB<oMm^x>xFmnm&*kcti: 
\f\ ^^xMM^tmm^m^^urxmmi-^^wt tx%, # 

-hfSg^Jlf^ 'Pft< HSi, AK G a N Ti. Ge, P N B N Z r , Y 
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SV^ftCHSivAivOa; Tk Ge> P, B N Z r , Y&>£VMiT 

fltK>3Brtp&*^te±i-s. £0><fc5 *7>f y-fc l-t, s io 2 vzxmmm&m 

So 

[LEDf y^l 0 1] 

3feffc&®jgWflft%<aT?£>So ^ftfcSL 0 1 ft. MOCV 
10 D^iaOltitGaAs, I nP N G a A 1 A s N I n G a A 1 P. In 

N> A1N, GaN, InGaN, A 1 G a N, InGaAlNfO^fM 

3tmt vxm&i<4tZo tmftvffitk i/tr*, mi s&k. p i n^pn 

15 £S„ ^^^^*^^^^S^^^^*^-"*^*^« 

i*#5Jfc|fctt@&:£^ (-^I n t 

G a jA 1 k N> fcfcfb, O^ i, 0^j> 0^k, i + j + k = 1 ) "CfeSo 

20 t°^/K SiC, Si % ZnO, G a N^^^^J& s #3^t£j^ V ^ frl,<5 „ ^fatt<© 

UV>. ^T^-t^K-h^^#M^ft^^r5^, GaN, AlNfO^y 

y ^^#Sr«afc£l3:*»£»W: x Nl K-/^ fittSi, G e % S e , T 
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PlK^Kt^Zn.Mg, Be, C a > Sr s Ba«$ 

ib^piaw -^^aw^fefco^fiMfcprf ib?h»«. led^^i o 

£> 6 v ^ 3k«&©*V ir^e is bW&miWffimi- $ * ? ? >r £ e> 

? IC U Tlttm^^fT^ 5 L E D f s/ / 1 0 l*9Ete£*ft£&*T 

ED^s^l 0 .1 ©$^^3 5 0 nmELLS 3 0nmTO^ LV\ 
■ *»KO—««Klfe^S»3»WcMv^ti5^^ 3x^-^1 05(4, 
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*IQfe©^lfi05l3te^*ra:., J*y *—i?to^V&&m*' 10 1s =*— ^'-f 
is?mi 0 8, 1 0 9*3J:tj^^JBl 1 0Sriami-5fc«)OlH]^aSriti-5o 

te, 0. 0 5mm~0. 2mm^K, «t«9^U<f*0. 0 5mm~0. 
2: :SSRri6^3fe^gdS# £>:h/5. 
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t t£z> 0 me,m&%^w&, tuts y — FmmKttM& tiz^m&mm>fz ) *<— 

(i^-xUb ) 

Mf&i- 5 c: £ }c £ V > y — K«@ffl © * <?R:3&afe*^ <£riae£ 5 ^ t #\T-# x 

^©i£^«tt)@V>Citr#^^i-5 0 .^-^fiJOJ^ttO. 3mm~l. 0m 
mimt. l>< , «):!3.&tL < |iO. 5 mm~ 1 . OmmtfcS, 0 . 3 mm J; V 
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«©«H6HtT*fife$tbs w twin u< s citb{c«t 5 ¥&tfc%m<D-mmi&fa± 

SLk 1 0 OW/m • K^T<D®fflT*fe5 w i b < , X V ffrt. U < 1415 

W/m • K£Lh8 OW/m • KEHn JEfc#*U< i*l 5W/m • KSLL5 0 

*^^*b<&«UJ»»*»3:, 0 . 0 5X10 - 4 /&egSl± 0 . 2 0 X 1 0 ~ 4 
0 . 0 1X1 0- 4 /deg^TT*fctL{l, EV^80l&B^fc:tti*£*?»t*t < 1" 
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LT, ^ifd^rf btu^o . a^ttiF e -N i 

[ v — KmSi i 0 2} 

P — K«^l 0 2COl7-f ^^^MT'fcS-bffi^s 0. 02mm 2 ~0. 2m 
m 2 ^fflCD®^%^i-^ri:^0^U<, J:-pj7^U<»0. 0 5mm 2 ~0. 
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[y v Kl 0 6] 

lag $ fitzMtftm^ i o i <d.±m\^w b-c^s <? % etnaooias a ort^M^jgi t 
< luis^ i o nzLMttttstis HhMmfzyh&z&ytirzz t ^m^mtmn 

y v Kl 0 /^y^l O 5^i£RX??mi 0 7<7)^fettl5^-i: 

-Lfay * ki o e «*.wc % *-^^o^^A?rffivNT, y y ki o e 
20 y y ki o 6©fttt, s? 105 £ ^-ertg&m b a>ft5p® 

^fp^i&^o y y KSrJBV^i:, tufsy v Kl 0 6i!>ftffil 0 7CDW®(--fe 

s 3 «u mmm^^^mmmmmmmm^-rm^Wrmmx^^,, 
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ED^y4r-»>i 1 4 fc % LED 10 1 »»L^^O«Rfe^»t% 10 4 
tt^mttl7^ir-, 1 1 3 14*-^ Kfc#, J H^LED^/iOn- 

T^f^Ms i i 2«a3WW:©=i^-r-r-v^ 1 1 . otm*mi?*>*: * 

1 1 a ^1 1 2 mmvymx mm . *->k mi 

#1 1 0tr^LT^t$nTVN5 o X,BD^^«DjEA— «flr>mftl 0 21^ 

151 3 tr-Tir i-Jo .^. V ^ l.->- -Jr-^BH^ \ » . = _ 

~ ~ w ^ ^ ' t-Tuw^-^-/ ^ v/Mi i iAl/l 1 2 ft, LE 

Df^i oi©j-E ww, .&£vft<D±tmx'ts:<, *mF±Khmik& 
l i i LED^^ja^ff>aa«WiteRitJb»tfc=i--y-r 

1 1 lXtfl 12i >p K#J| list LTV^o ^iifci 
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g) N ^-rT+lsym 1 1 l.Xtn 1 2 fc*-*^K*H»l 1 3 £'£>&Ug3fe{^0l; 
VMS J;-5»-*c&CS!KUS*K: £oTv aBUtte?^— 10 4 £ 

[/-?y^r— >?1 14] 

14ft, LE.D^T' l 0 1 *Bfl«n^l£|filJefle^53d<#i UT#< 0 £fc, 

^ft^S^^-^l 1 4 0^m^*®^d s ^^^*fe^tlXVv5o >*$"{r- 
i^l 1 4 1*. LEDf y 7 1 0 1 § h \HMmM& bti&t* 1£*> =» — ^ W 
i^Jg 111, 112 ttfClWirefe5^/H1»l 1 3 fcttltS 
d i: So ^y-jr— 5*1 1 4 ft, ^-Hf >^J1 HI, 11 2 J ^ a &— /V K 

mti i 3 ^ <ommkfr£ < fsmom\f ^% o uv\ LEDf^^i oit 

yjrrrS? 1 1 4 ft; L EDf^y 1 0 1 & 2?3&> (Df&fDm^*: O YftzM^s 
As YW&l. 1-3 ^(D^*#Sr^U-tl^03S^eO/J^V^^0^uv\ 

|tjJli-i52fc^K>3aj**S*>5. -vrty^r— 3*1 1 4ft. Mil 0 2 >— #^J(C# 
jfc$*T £ < x y 114 3&qfc»rtC#a»*U ftfc&#-ft if «fc 

f*£Xm& £ t> <fc V \ lOip^^^lH ft> *f V if 

MSfflg, 7i=.Vyf;U77^f K (PPS) , (LCP) > 
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EDf s?7> MfcfciJ 5 tu^^J#J5C ihS^w^ps^^S v M*-trtT/fc-S"^tt 

^7<7— ^^J^^^Ufe^fi, LEDfyriOl — 

LEDf^l 0 l^ES@^^iirSi:*^y-7--^l 1 4F*3£>*H&B 
til 0 2 ^m^fe^§^5fc«>mAg^--^>, tf-tf^— * K I 

[W|il0 2] 
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0 2 WlfePtt,' 0 1 OWttfe^Sr^JtU'ra*©^: 

5 ,#${«$-f5^Wf §o 0 2lt 4LEDf s^/i o l&IH 

£ v ^ £ bv \ fttiMMi o 2©A#^Wifcffiaft£ b-Cii3 0 0 

JUt^ril&fiai**Bu 0 . 0 1 c a 1 /( s X c m^CC/ c m) ELhtf^S: U < , 
10 XV 18-tL l><f± 0. 5 c a 1 /( s )( c m^CC/ c m) £A±~efo 5 .' 

5 io2t u-tte, r> k>i&ft®&ffi\zM. v a 

20 0lflttt!7'-^r— 1.0 4] 

^m^-r^— i 0 4 1 im-LEDf^i o loiii^-? y^&. 

TteO. 0 1 c a l/(s)(cmWcm) lj(i^tU<> J: U< F±0. 

5 c a l/(s)(cmW.cm) £JLbT*&5o ^ttj^^^ft^^i" 
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[fE— /^K^ltl 13] 

^.Wl 1314, Mpti^il^TLEDf-j/T'l Ol.i 
I^t-lO 4, ^#:^^-§tLfc3— r ^ 1 11,11 

^-;VKfWl 1 3te, #«WSi^m^3fe^MVNT^^-fr5ri 
#T*f So ^-^ KIH5#1 13©IflE^£LT(4s LT^}^i^j|g N 

tled^^i o l^b^miRjfe^fp^m^^ii^^^^-e^So r 
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1!£SO / X/v 2 o l cd M^a^fr^iSffi p asR»t btix *s oi^ffi t 

10 1 -H^OHtltM^^^^^ 1 10 1 ©*Bfca^3< {cotbTM^2 0 
3 3&> £> ?fe 5 M<D|EflE&g*3&£l> LT V 5 e HPt> N g^Oitt 2 0 3 25V XfV 

*rnmwx^ mum^-i o 1 <o±nt^j^2 o iTrtsjw>raftfcp»L 
5^t^u\ ^(Dt^mmfes mmk^mmv, t*-omm&mtiox^z> 

•K SKt^-l 0 1*>SV^/X;W2 01%@^Ufc^t?#ll^rfT5 Cl^^-e 

0 2{;io x«3te*^- 1 o l (Dmm^mm^n z^t &&v\ 1117 

H"C% SSfeSFP 10 1 8v<s><5r— i? 2 0 .4 \L*W&fl#4 J^V K U jSaW^f 1 
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i<Dj^fab»k%tttfz> zbfrX'%z>o u^u^e> > ^5,^—^2 o 4<nmn 
iftwfts^tKafe^ a 4 jc^Tit 5 t-s 206 o_t^^e>n 

3fe3fr=f - 10 1 ©*®±m**«Sr!!fe##tt5o ^noett, ^y^r^2 0 
4 OBQMI »5 J; (Bj^iH*) Sr^ldRV \ 10 1 ClLBu 

^4 KwtZtbZ <fc 9 fc N ^^O^^^S^^O^^^ 10 1 
^<D£? KLSmZs* 10 1 SrflDi&JffcBfc:^ < 2f*fe£ UT, 3§3fc^ 101 -frOr— 

*5tt5StefiJ*£2 0 3li, £;ft/TV^;fcae\ 38*3lHP.l 0 1 O Jbffi, fill® 

ffltwtii/K, ^ti,b<Dmmx'mfamkfctom.£tiz>o ztuzLxy, s i o 2 

S^/KX3 0 2, MW&/X/V2 0-l»CjK§|Ufc«yXA'2.0 l^fe^g§3 0 
14J*gH-$HpJIW«^/« 0 3, ^^!i^^^^itttli-SyX/V2 0 l# s 
^tl^iTMmm 3 0 7, 30 8, 3 0 9 -C^^tbfc^^W— 30 0 SrJfV^,, 
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(ti30l) 

5 IC^IUTV^, 
(/^3 0 2) 

^/v^ 3 o 2 ni, <As o i & hmmm 3 o 9 %m vxmmistix < zmim 
03) 
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m— S^#F«3t &*V5 y >- K— InGaN ©SHSfeJi £^fco (fc&x 

20 TfcSo ) 

3 5 0 n mft(DL EDfy ^frM^ £«: 0 
25 (2) s<>ytr-i?im 

.fc5lS^7^1 0 3 &frVXlE%.-&&<D V - M&SL 10 2 j&S-tJVPftlf A£ 



WO 03/034508 PCT/JP02/10587 

56 

(3) 

So LEDfy/l 0 1 fc&JR^s' 0 5 Au-Sn&if© 
*^ B «A/fc^Sr^ UT=fr 5 w i: Si, A 1 % G a N 

KIT, ^W^ftS^ S i 0 2 lC,j; D LEDf Kt^^Sfc 

9m*jMoTmwirZ) 0 r^-e^ffl-rs^/v^y ^-hm7k£rffim&fc^x 

te. mmt UTtt^S^^miT'fcSfcfe, 1&H^3S2 0~5 0 Op pm(D 
T/l^/W^y <$r— . h t Lt^f;^!J K ^/^>-y <Jr— K N-^nt? 

/vi/y>jr- f N N-^/uixy <^-b N ds^T^^^ s &mmmx^ s io 
2 3 0 ~ 5 0 w t %-^-tp^^/v^y f — h*ffi&£-&ti1g&Mm<DjrV =*V*- 

fc^ot?fc^> 0 ^tbt^tJs X7^^r— i$i/*fj i/?m^ m^m^tf^mfc^m 
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(4) y-i^—iSi/Y 

LEDfy^lOl IhfciR ft btbfcSffi b JEB.Tfil0i<D V — KfcS 10 2b It, 

(5) t*^^K 3fc - T4is?m<r>ifm 

f, W^i^Al 2 0 3 }a!3CGA-Blu e (fcS^ C a 10 (PO 
4 ) eClP .r, MMn, E u) ^ K&h/CfeSa — ^-f ^ 

1109 &7^J&U -?rO_b^S i O 2 «fc 9 f V $M .T^5=^A • 
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Igl. 

25 TjV*r)V*y P h t UT^ P * , scf'A'S' P <T— K N-^n t° 
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@3^^ti5^ S i O a fcJ:-l)lbteff^M^KSti/T«5='-7 t -f ^rm 

■&&%m*<o9m±s »xxmft^(oms±^^^m^.. =— ^ 
i>— -^w^ufcik s i o^Mts ^ i k& vm&zfrZo 



WO 03/034508 PCT/JP02/10587 

67 

(5) m± 

V *T—i? 114 <DW&Mtt—>V? * l/yffim&l&^U L ED 1 0 1*>7 
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. JSg2 0mA^V^x/4 6 0nm^*#,»lcrMUtc„ £fc, LEDi^©l 
15 fl^T. AJl^y^— s>i o 5 ±fc L E D^Sritb, tl&P ^ t- 1 
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& <o m 

. B&fB=— ^-f-^JlW^ Si, AU G a > T i s Ge, B, Zr, Y> 
it®)b. Si, Al, Ga, Ti, Ge, P, B, Zr, Y, Sn, Pb^Xli 

4. WfB=— 7^ V^jpaSy Si, Al, Ga, Ti, G e, P % B, Zr, 

"So 
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Mo 

10. tMB&Mtt* «&I5^^©{I!1®^^U-C@^UXVn5 £1 Srtf* 

1 1. SMHS^^T-OSfeSSStelf— 5 Onm^b 5 3 Onmtfc!), S.O 

•f Sit** 1 l 0 ov >-ftb** 1 3®fc:|B^£i$§3te^go 

12. IW5f»^ YtAl^v*^ Lu, Sc. La, Gd, Tb, 
E u RtZSmfr bm&L £ tlfOti: < t h — 0<Djbm h „ G a I n hWfi £ 
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n 1)*bm&l£tltOJ£ < t h—^>£>7U0 1 , C, Si, Ge, Sn, Ti, Zr, 

tLfc^^ < t -h -o<D7zm-?tm & tifcmm^ftfc&^&w&g. imi 2 
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1.4. MIBB^^^^^^^^L, ^OBtffB=»-^^^^S^ 

(1) Ca 10 (P0 4 ) 6 FC1 :Sb, Mn 

(2) M 5 (P0 4 ) 3 C1 :Eu (ill, MfiSr, C a , B a, Mg^fcM 

^s^k t*>-«) 

10 (3) BaMgjAl 16 0 27 : Eu 

(4) B aMg 2 A 1 16 0 27 : Eu, Mn 

(5) 3. 5MgO- 0. 5 M g F 2 * GeO ? : Mn 

(6) Y 2 0 2 S : Eu 

(7) Mg 6 AsjO n :Mn 
15 (8) S r 4 A 1 14 0 25 : Eu 

(9) (Zns Cd) S:Cu 
(1 0) S r Al 2 0 4 : Eu 

(11) Ca 10 (P0 4 ) 6 ClBr : Mn, Eu 

(12) Z n 2 G e 0 4 : Mn 

20 (13) Gd 2 0 2 S : Eu, JkXfi 

(14) La 2 0 2 S : Eu^bfe5i^b»^'M< HloOf)fc# 

^t^n^m 1 7bm 1 3 m ^-rtifr 1 mzmrnvmymm* 

is. «uiB^#:fi, v — h^mM^ u ^ v - vmMfr b$£M£tifc3mfc 

25 Jzfctm&ft^&^&^i^ 1 Tbm 1 4©v ^-fM> l m^m^^mUo 
*Jite, ^Jfe< ^t>S i, Al, Ga, T i, Ge, P, B, Zr, Y, Sn, 
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£i-5«#« 16X1417 ^|BS^^«o 

1 9. fulB^^^-CD^^t^^^B 5 0nm^b5 3 Onm-C&Sif^ 

^ 1 6 bi i 8 <d v vr*u&> i ^fcfBttoaafe&it. 
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WLtirz, m-#m 1*^20 <D^-rtifrimz.mM<& : mtfcgmo 
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27. BufBfl 2 oa^jcjsv^., W^^Jii^iBg^ti/fc^^^Sr^Ptab 

2 8 . tQCfg 2 CDXgtufcV ^ , ttfSBJS^te^.tt 5 0 *Cm± 3 0 0 OT©iD 
IWflBfclfcSIIWSS 2 3 73rS 2 7 o wma> 1 ^^IB^O^^eoiSt^Sfeo 

2 9 . iiulBSI l oxm^*5V ^Ts. tm%W&Mtt&®&* *W V fr- K 
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3 0. «LBcM^y ^Am^^^^aS^^T^S^^©^ 
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^^J^^tf^^^ N 3&g#2. 5-5 0 O c p s (2 5°C) , ^^3*2 
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